Results
A study of the results of stellate ganglion block shows the following changes affecting the ocular tension and the behaviour of the aqueous veins.
(A) PRESSURE CHANGES
(1) IN SIMPLE GLAUCOMA.-There is an immediate rise in intra-ocular pressure, which lasts for approximately 10 mins, and is followed by a fall to the original pressure and somewhat below it (Fig. 1) . 
Analysis of Results
The results of novocaine block of the stellate ganglion may be discussed under four headings:
(1) Pupillary Effect.-The pupil contracts on the side ot the injection even ,sure (mm in the dark. In simple congestive il anterior glaucoma, it is to be reand after membered that the size of of stellate the pupil has little effect on intra-ocular pressure, for dilatation has no influence on the height of the intra-ocular pressure pro- glaucoma, on the other hand, pupillary constriction facilitates the outflow of aqueous by opening up the angle of the anterior chamber (Fig. 5 ). (2) Dilatation of Intra-Ocular Capillaries.-In simple glaucoma, dilatation of the intra-ocular capillary bed cannot be rapidly compensated by displacement of intra-ocular fluid because the rate of drainage of aqueous is below normal (Thomassen, 1946; Grant, 1951) , so that a sudden and early rise of intra-ocular pressure occurs. In congestive glaucoma it seems probable that, so long as the angle is open, a dilatation of the intraocular capillary bed immediately displaces aqueous from the eye, and that the increased intra-ocular capillary volume is so rapidly and effectively compensated that the height of the intra-ocular pressure remains unaffected.
(3) Dilatation of Veins.-lt is claimed that throughout the body generally the sympathetic system exerts a tonic influence on veins and that \ section of the sympathetic leads to their dilatation in man (Wright, 1952 produce a relaxation of the veins and a fall in the lateral pressure of their contents. This effect rced as a result of the dilatation of the intra-ocular capillary bed which becomes a temporary reservoir. It is well known that in histamine poisoning the venous return is greatly reduced because the blood stagnates in the capillaries, and it is possible that a similar effect is produced in the exit veins of the eye after sympathetic block. Thomassen (1945) has shown that, in the phasic variations of glaucoma, a fall in venous pressure precedes the fall in intra-ocular pressure in the descending phase. The exact mechanism linking the venous and intraocular pressures has yet to be elucidated. If the venous fall is causative, as suggested by Duke-Elder (1952) , then the fall in intra-ocular pressure following sympathetic block may be regarded as a secondary result of its effect on venous pressure.
(4) Formation of Intra-Ocular Fluid.-It is probable that the formation of the intra-ocular fluid is equally affected by sympathetic block in both types of glaucoma, and that this factor does not contribute to the difference in the reactions of their intra-ocular pressures. Discussion In simple glaucoma, the events following stellate ganglion block are probably determined by a dilatation of the intra-ocular capillaries causing an increase in the volume of the intra-ocular capillary bed. A corresponding volumetric displacement of aqueous through the drainage channels is not immediately possible because of the reduced capacity for drainage characteristic of this disease (Thomassen, 1946; Grant, 1951) and the net effect is therefore a temporary rise in intra-ocular pressure. However, the resumption of drainage made possible by the lowered venous pressure in the exit veins, and possibly facilitated by the temporary increase in the intraocular pressure, quickly neutralizes this rise so that the same circulatory changes, effective at once in congestive glaucoma, eventually induce a fall in tension in simple glaucoma.
This explanation implies that the rise in intra-ocular pressure found in simple glaucoma is due to the suddenness of the sympathetic block and to the speed with which the capillary volume tends to increase. Were it possible to effect a gradual relaxation of sympathetic tone, it is probable that this preliminary rise in tension would not occur so that the intra-ocular pressure would fall slowly from the beginning.
After stellate ganglion block in congestive glaucoma the intra-ocular capillaries dilate in the same way as in simple glaucoma. There is a similar increase in the volume of the intra-ocular capillary bed which is compensated at once in the presence of a structurally open angle by a corresponding volumetric displacement of aqueous through the drainage channels, particularly the canal of Schlemm, this outflow being facilitated by a constriction of the pupil and by the lowered venous pressure in the exit veins.
In congestive glaucoma associated with an impediment to drainage, the effect on the intra-ocular pressure following sympathetic block depends upon the degree of obstruction. If the latter is incomplete, there is a preliminary rise (as in simple glaucoma) followed by a fall; but, where the obstruction is such that the fall in venous pressure is no longer effective in facilitating a rapid outflow of aqueous, the added capillary dilatation induces a rise of intra-ocular pressure which cannot be compensated.
It is to be borne in mind that the effect of blockage of the sympathetic supply is only temporary since the circulation rapidly accommodates itself; procaine block of the stellate ganglion is therefore useless as a therapeutic measure even when the angle of the anterior chamber is open, and, as has been shown, when the angle is closed in congestive glaucoma it may be dangerous.
Summary (1) The responses of the intra-ocular pressure in glaucomatous eyes to local procaine block of the stellate ganglion are recorded.
(2) In simple glaucoma there is at first a rise followed by a fall in intraocular pressure.
(3) In congestive glaucoma there is an immediate fall of intra-ocular pressure unless there is an organic obstruction to the outflow of aqueous. If the obstruction is partial, there is a preliminary and temporary rise followed by a fall; if it is complete there is a sustained rise of intra-ocular pressure.
(4) The findings are discussed and an attempt is made to account for them.
